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とその受容体androgen receptor (AR) を標的とした
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signal transducer and activator of transcription 3 (STAT3) 
の活性化をもたらし，matrix metallopeptidase 9 (MMP9) 
やsnailの産生を亢進させ，上皮間葉移行 (epithelial-




























いる6)．CCL2は別名macrophage chemotactic protein-1 
(MCP-1) と呼ばれ，マクロファージの強力な走化因子で
図2　前立腺癌細胞株C4-2におけるARの抑制 (siAR) による
















色 ) を行いマクロファージの浸潤数を比較した．D. 同一のヒ
ト前立腺癌患者組織の診断時とCRPC後の前立腺癌組織のAR
とCCL2の免疫染色を行い比較した．

























































遊走した細胞 (C4-2 mig) だけを集め (図6D)，もともとの









図4　マクロファージARの役割 (文献7より転載・改編 ) 
 A. 前立腺癌細胞のARを抑制することによるマクロファージ






















































































 A. 診断時血清PSA値が100 ng/mL以上の前立腺癌患者90人を















   83
謝　　　　　辞






た金沢大学がん高度先進治療センター (腫瘍内科 ) の矢野聖二教授，AR
についてのあらゆることを教えてくださった Rochester大学の
Chawnshang Chang教授，腫瘍免疫学や動物実験を基本から丁寧にご指





 1 ) Mizokami A, Koh E, Fujita H, Maeda Y, Egawa M, Koshida 
K, Honma S, Keller ET, Namiki M. The adrenal androgen 
androstenediol is present in prostate cancer tissue after androgen 
deprivation therapy and activates mutated androgen receptor. 
Cancer Res 64: 765-771, 2004
 2 ) Narimoto K, Mizokami A, Izumi K, Mihara S, Sawada K, 
Sugata T, Shimamura M, Miyazaki K, Nishino A, Namiki M. 
Adrenal androgen levels as predictors of outcome in castration-
resistant prostate cancer patients treated with combined 
androgen blockade using flutamide as a second-line anti-
androgen. Int J Urol 17: 337-345, 2010
 3 ) Mizokami A, Koh E, Izumi K, Narimoto K, Takeda M, 
Honma S, Dai J, Keller ET, Namiki M. Prostate cancer stromal 
cells and lncap cells coordinately activate the androgen receptor 
through synthesis of testosterone and dihydrotestosterone from 
dehydroepiandrosterone. Endocr Relat Cancer 16: 1139-1155, 
2009
 4 ) Niu Y, Altuwaijri S, Lai KP, Wu CT, Ricke WA, Messing EM, 
Yao J, Yeh S, Chang C. Androgen receptor is a tumor suppressor 
and proliferator in prostate cancer. Proc Natl Acad Sci U S A 105: 
12182-12187, 2008
 5 ) Loberg RD, Day LL, Harwood J, Ying C, St John LN, Giles R, 
Neeley CK, Pienta KJ. CCL2 is a potent regulator of prostate 
cancer cell migration and proliferation. Neoplasia 8: 578-586, 2006
 6 ) Lai JJ, Lai KP, Chuang KH, Chang P, Yu IC, Lin WJ, Chang 
C. Monocyte/macrophage androgen receptor suppresses 
cutaneous wound healing in mice by enhancing local TNF-alpha 
expression. J Clin Invest 119: 3739-3751, 2009
 7 ) Izumi K, Fang LY, Mizokami A, Namiki M, Li L, Lin WJ, 
Chang C. Targeting the androgen receptor with sirna promotes 
prostate cancer metastasis through enhanced macrophage 
recruitment via CCL2/CCR2-induced STAT3 activation. EMBO 
Mol Med 5: 1383-1401, 2013
 8 ) Beer TM, Armstrong AJ, Rathkopf DE, Loriot Y, Sternberg 
CN, Higano CS, Iversen P, Bhattacharya S, Carles J, Chowdhury 
S, Davis ID, de Bono JS, Evans CP, Fizazi K, Joshua AM, Kim CS, 
Kimura G, Mainwaring P, Mansbach H, Miller K, Noonberg SB, 
Perabo F, Phung D, Saad F, Scher HI, Taplin ME, Venner PM, 
Tombal B; PREVAIL Investigators. Enzalutamide in metastatic 
prostate cancer before chemotherapy. N Engl J Med 371: 424-433, 
2014
 9 ) Lin TH, Izumi K, Lee SO, Lin WJ, Yeh S, Chang C. Anti-
androgen receptor ASC-J9 versus anti-androgens MDV3100 
(enzalutamide) or casodex (bicalutamide) leads to opposite 
effects on prostate cancer metastasis via differential modulation 
of macrophage infiltration and STAT3-CCL2 signaling. Cell Death 
Dis 4: e764, 2013
10) Fang LY, Izumi K, Lai KP, Liang L, Li L, Miyamoto H, Lin 
WJ, Chang C. Infiltrating macrophages promote prostate 
tumorigenesis via modulating androgen receptor-mediated CCL4-
STAT3 signaling. Cancer Res 73: 5633-5646, 2013
11) Izumi K, Mizokami A, Lin HP, Ho HM, Iwamoto H, Maolake 
A, Natsagdorji A, Kitagawa Y, Kadono Y, Miyamoto H, Huang CK, 
Namiki M, Lin WJ. Serum chemokine (CC motif) ligand 2 level as 
a diagnostic, predictive, and prognostic biomarker for prostate 
cancer. Oncotarget. In press.
12) Izumi K, Lin WJ, Miyamoto H, Huang CK, Maolake A, 
Kitagawa Y, Kadono Y, Konaka H, Mizokami A, Namiki M. 
Outcomes and predictive factors of prostate cancer patients with 
extremely high prostate-specific antigen level. J Cancer Res Clin 
Oncol 140: 1413-1419, 2014
13) Izumi K, Ikeda H, Maolake A, Machioka K, Nohara T, 
Narimoto K, Ueno S, Kadono Y, Kitagawa Y, Konaka H, Mizokami 
A, Namiki M. The relationship between prostate-specific antigen 
and tnm classification or gleason score in prostate cancer patients 
with low prostate-specific antigen levels. Prostate 75: 1034-1042, 
2015
14) Izumi K, Mizokami A, Itai S, Shima T, Shigehara K, Miwa S, 
Maeda Y, Konaka H, Koh E, Namiki M. Increases in bone 
turnover marker levels at an early phase after starting zoledronic 
acid predicts skeletal-related events in patients with prostate 
cancer with bone metastasis. BJU Int 109: 394-400, 2012
15) Tsaur I, Noack A, Makarevic J, Oppermann E, Waaga-
Gasser AM, Gasser M, Borgmann H, Huesch T, Gust KM, Reiter 
M, Schilling D, Bartsch G, Haferkamp A, Blaheta RA. CCL2 
chemokine as a potential biomarker for prostate cancer: A pilot 
study. Cancer Res Treat 47: 306-312, 2015
Profile
略歴 2001年  3 月 金沢大学医学部医学科卒業
 2001年  4 月 金沢大学泌尿器科入局
 2008年  7 月 金沢大学がん研究所腫瘍内科研修 (2009年3月まで) 
 2010年  3 月 金沢大学大学院医学系研究科卒業
 2010年10月 George Whipple Lab for Cancer Research, University of Rochester, Rochester, NY, research 
associate
 2012年10月 金沢大学泌尿器科 (国際がん治療学特任助教) 
　今後の抱負：今後も金沢大学並びに十全医学会のさらなる発展のために命懸けで貢献していきたいと思
います．
 84 
